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Empirical Orthogonal Function Analysis of Surface Pressure,
Sea Surface Temperature and Winds over the East Sea
of the Korea (Japan Sea)
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The seasonal variability of the sea surface winds over the East Sea of Korea (Japan Sea) is investigated by
means of empirical orthogonal function (EOF) analysis. The combined representation of fields of three climatic
variables by empirical orthogonal functions is discussed. The eigenvectors are derived from daily sea level
pressure, wind speed and 10-day mean sea surface temperature (SST) during 15 years (1978~1992). The spatial
patterns of the mean pressure are characterized by the high pressure in the western part and the low pressure
in the eastern part. The spatial distribution of the standard deviation (SD) of pressure are characterized by max
SD of 6.6 mb near the Vladivostok, and minima along the coast of the Japan. In Vladivostok, the maxima of
SD of SST and south-north wind (WV) were also occurred. The representation of fields of individual
meteorological variables by EOF shows that the first mode of the west-east wind (WU) explain over 47.3% of
the variance and the second mode of WU represents 30%. Especially, the first mode of the WV explain 70.9%
of the variance and their time series cofficients show 1-cpy, 0.5-cpy frequency spectrum. The spatial distribution
of the first mode eigenvectors of SST are characterized by maximum near Viadivostok. The combined
representation of fields of several variables (pressure, wind, SST) reveals that the first mode magnitudes of the
variance of the combined eigenvectors (WU-PR) are increased. By means of this result, the 1-year peak and
the 6-months peak are remarkable. In the three combined patterns (wind, pressure, SST), the second mode of
the eigenvector (wind) is affected by the SST. Their time coefficients of the first mode show noticeable 1-year
peak. The spectral analysis of the second mode shows broad seasonal signal with the period of 4-months and
a significant peak of variability at 3-month period.
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Fig. 1. Long-term mean (a) and standard deviations (b) of atmospheric pressure at the surface, 1978~1992.
The wnit is hPa.
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Fig. 2. Long-term mean (a) and standard deviations (b) of sea surface temperature, 1978~1992. The unit
is C.
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Fig. 3. Long-term mean (a) and standard deviations (b) of west-east surface wind, 1978~1992. The unit is

cm/s.
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Fig. 4. Long-term mean (a) and standard deviations (h) of south-north surface wind, 1978~1992. The unit is

cm/s.

Table 1. Percentage and cumulative percentage of
the total variance explained by the lowest
three modes of empirical orthogonal func-
tions for the surface pressure

Mode  Contribution (%)  Cumulative Sum (%)
1 84.1 84.1
2 105 94.6
3 3.0 97.6
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Table 2. Percentage and cumulative percentage of the total variance explained by the lowest three modes of
empirical orthogonal functions for the east-west and north-south components of surface wind

Contribution (%)

Cumulative Sum (%)

M
ode E-W wind N-S wind E-W wind N-S wind
1 473 709 473 709
2 29.7 133 770 842
3 88 65 858 907
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Fig. 5. The first mode of empirical orthogonal func-
tion of surface atmospheric pressure, 1978~

Fig. 7. The first mode of empirical orthogonal func-
tion of the south-north components of sur-

1992, face wind, 1978~1992.
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Fig. 6. The first mode of empirical orthogonal func-
tion of the west-east components of surface

wind, 1978~1992.
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Fig. 8. The first mode of empirical orthogonal func-
tion of sea surface temperature, 1978~1992.
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components of surface wind, 1978~1992, temperature, 1978~1992.
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Table 3. Percentage and cumulative percentage of
the total variance explained by the lowest
three modes of empirical orthogonal func-
tions for the sea surface temperature

Mode  Contribution (%) Cumulative Sum (%)
1 95.3 95.3
2 24 97.7
3 0.6 98.3
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Table 4. Percentage and cumulative percentage of the total variance explained by the lowest three modes of
empirical orthogonal functions for the east-west and north-south components of surface wind and

pressure
Mod Contribution (%) Cumulative Sum (%)
oce WU-PR WV—PR WU—PR WV—PR
1 69.8 69.2 69.8 69.2
116 14.0 814 832
3 56 7.1 87.0 90.3
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Fig. 13. (@) The first mode of empirical orthogonal function of the west-east componentsof surface wind and
surface pressure, (b) The second mode of empirical orthogonal function of the west-east components
of surface wind and surface pressure, (c) The third mode of empirical orthogonal function of the
west-east components of surface wind and surface pressure, 1978~1992, the isolines of wind and
pressure are indicated by solid lines and dashed lines, respectively.

Table 5. Percentage and cumulative percentage of the total variance explained by the lowest three modes of
empirical orthogonal functions for the east-west and north-south components of surface wind and

pressure and sea surface temperature

Mode Contribution (%) Cumula{tivev Sum (%)
WU—PR—-SST WV—PR—SST WU—-PR—SST * WV-PR-SST
1 770 771 77.0 771
2 13.2 133 90.2 904
3 38 39 94.0 943
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7t A8 6Ee FUE Yehdt A2REE 14 E ASREY INEXoN HU/GEEI 2A% 27}
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Fig. 14. Time coefficients of the west-east compo-
nents of surface wind and surface atmos-
pheric pressure, 1978~1992.
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Fig. 15. Spectra of time coefficients of the west-east

components of surface wind and surface
pressure, 1978~1992.
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Fig. 16. (a) The first mode of empirical orthogonal function of the south-north components of surface wind
and surface pressure, (b) The second mode of empirical orthogonal function of the south-north com-
ponents of surface wind and surface pressure, (¢) The third mode of empirical orthogonal function
of the south-north components of surface wind and surface pressure, 1978~1992, the isolines of wind
and pressure are indicated by solid lines and dashed lines, respectively.
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Fig. 19. (a) The first mode of empirical orthogonal function of the west-east components of surface wind, sur-
face pressure and sea surface temperature, (b) The second mode of empirical orthogonal function
of the west-east components of surface wind, surface pressure and sea surface temperature, (c) The
third mode of empirical orthogonal function of the west-east components of surface wind, surface
pressure and sea surface temperature, 1978~ 1992, the isolines of wind, pressure and sea surface te-
mperature are indicated by solid lines, dashed lines and dotted line, respectively.
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Fig. 22. (a) The first mode of empirical orthogonal function of the south-north components of surface wind,
surface pressure and sea surface temperature, (b) The second mode of empirical orthogonal function
of the south-north components of surface wind, surface pressure and sea surface temperature, (c) The
third mode of empirical orthogonal function of the south-north components of surface wind, surface
pressure and sea surface temperature, 1978~1992, the isolines of wind, pressure and sea surface te-
mperature are indicated by solid lines, dashed lines and dotted line, respectively.
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